INTRODUCTION
Water vapor is the most important "greenhouse gas", and it's measurement is currently so imprecise that long term trends are difficult to document. This problem was the focus a Water Vapor Intensive Operations Period (WVIOP) at the Atmospheric Radiation Measurement (ARM) Southern Great Plains (SGP) site near Billings, OK in September 1996. Our part of this comparison involved tethered-balloon and kite profiling of meteorological parameters and dew-point measurements using a light-weight chilled-mirror system. The tethered balloon system was used when the winds were less than about 12 m/s. The kite system was used when winds were in the 12-1 5 m/s range. In this abstract, we will focus on comparisons on boundary-layer profiles using the tethered systems and *Corresponding author address: William M. Porch, Los Alamos National Laboratory, MS D407, Los Alamos, NM 87545 conventional rawinsonde measurements at ARM SGP.
The tethered systems were limited to profiles up to 1 km above ground level. Of particular interest, is the representativity of the rapid-ascent measurements associated with rawinsonde launches and the longerter,fn profiling associated with the tethered system in the bdundary layer. Comparisons show that profiles differed significantly in both temperature (1 to 2 OC) and water dapor (5 to 10 %). Both calibration and representativity contribute to these differences.
EXPERIMENT DESCRIPTION
Vertical profiles were made of water vapor mixing ratios using a chilled-mirror dew-point hygrometer. The Temperature comparisons between a tethersonde0 dry-bulb sensor and the VaisalaTM probe temperature are also shown in Fig. 2 . The tethersondm temperatures were used to derive relative humidities from the chilled-mirror sensor. It is important to remember that water vapor mixing ratio is directly determined from the dew-point temperature and pressure without the need to know the air temperature.
where W is the mixing ratio in g kg-l, f'sat(Td) is the saturation vapor pressure at the dew-point temperature (Td), and P is the pressure in kPascals. Though calibration may have played a role on 24 Sept., the differences on 27 Sept. seem to be more associated with the ability of the rawinsonde to adjust quickly to a shallow temperature inversion.
The comparison in Fig. 3 shows that the nocturnal boundary layer jet is drier than air above and below. This is of interest as the mid-west synoptic nocturnal jet is usually thought of as a mechanism for transporting water vapor northward over Oklahoma (e.g. Amtt et ai. 1996). It is possible that the wind jet associated with the inversion pulls dry air down from above. However, since the air is relatively more moist above as well as below, a three dimensional effect seems likely.
Advection of relatively dry air from the southwest is possible, but at least at the SGP site for 11 and 24
Sept. the jet was almost directly from the south. The profile on 27 Sept. shows a wind feature from the west with little or no change in water vapor mixing ratio.
Comparison GS
The ability of the rawinsonde to profile wind speeds associated with the very low boundary-layer jet at SGP is tested by comparisons of wind speeds associated with the profiles shown in Fig. 3 . Figure 4 shows the wind speeds from the tethered systems and the rawinsonde. The rawinsonde tends to show lower wind speeds and overestimate the height of the jet on nights when the jet is strong and shallow. 
